SUPPLEMENTAL EXPERIMENTAL PROCEDURES
mM KCl, 1 mM CaCl 2 ; centrifugation at 1900 g, 5 minutes at 4°C) and resuspended in 1 ml MNase reaction buffer. 250 µl aliquots of nuclei were incubated with 600 Kunitz units of Micrococcal Nuclease (NEB) at 37°C for 10 min, then sonicated with two 10 second long pulses (1 minute intervals) with a Fisher Scientific Sonic Dismembrator Model 100 (power setting 1). Immunoprecipitation was performed using 50 µl Dynabeads protein A (Invitrogen) and 2.5 µl anti-histone H3 antibody (ab1791, Abcam) or affinity purified anti-SWI3B antibody at 4°C over-night. After reversion of crosslinking, samples were incubated with 20 µg proteinase K (Invitrogen) at 65°C for 2 hours. Rabbit polyclonal anti-SWI3B antibody was raised against a C-terminal portion of the SWI3B protein (aa 248-469) expressed in bacteria and affinity purified. H3 ChIP-seq samples were treated similarly, but without MNase treatment and were sonicated eight times with 10 second long pulses. Library generation and Illumina sequencing were performed by the University of Michigan Sequencing Core.
RNA analysis
For RT-PCR total RNA from inflorescences was extracted using RNeasy Plant Mini kit (Qiagen), and treated with DNase I (Invitrogen). Real time RT-PCR was performed using One-Step qRT-PCR kit (Invitrogen) according to the manufacturer's instructions. Pol V-dependent transcripts were assayed in RNA digested with 1 unit of Turbo DNase (Ambion) and reverse transcribed with Superscript III reverse transcriptase (Invitrogen) using random primers (Invitrogen) followed by real time PCR. For RNA-seq total RNA was extracted from 2.5 weeks old seedlings using RNeasy Plant Mini kit (Qiagen). rRNA was depleted from 8µg total RNA using RiboMinus Plant Kit for RNA-seq (Invitrogen). Library generation and Illumina sequencing was performed by the University of Michigan Sequencing Core.
DNA methylation analysis
DNA methylation tests using methylation sensitive restriction endonucleases were performed as described (Rowley et al., 2011) and analyzed by PCR or real-time PCR.
MNase-seq 2g of 2.5-weeks old seedlings were ground to a fine powder in liquid nitrogen and resuspended in 15 ml Honda buffer (0.44 M Sucrose, 1.25 % Ficoll, 2.5 % Dextran T40, 20 mM HEPES-KOH pH 7.4, 10 mM MgCl 2 , 0.5% Triton X-100, 5 mM DTT, 1 mM PMSF, 1 % plant protease inhibitors (Sigma)). After filtering through two layers of Miracloth, the filter was washed in 10 ml Honda buffer. This washing buffer was then filtered through two fresh layers of Miracloth and the combined filtrates were centrifuged (2500 g, 15 minutes at 4°C). The pellet was washed four times in 1 ml Honda buffer (centrifugation at 2500 g, 15 minutes at 4°C) and 1 ml MNase reaction buffer (10 mM Tris-Cl pH 8, 15 mM NaCl, 60 mM KCl, 1 mM CaCl 2 ; centrifugation at 3000 g, 5 minutes at 4°C) and finally resuspended in 660 µl MNase reaction buffer. 100 µl aliquots of nuclei were incubated with Micrococcal Nuclease (NEB) at 20°C for 10 minutes. To terminate the reaction, 10 µl STOP buffer (100 mM EDTA, 100 mM EGTA), 10 µl 10 % SDS and 40 µg proteinase K (Invitrogen) were added followed by an incubation at 60°C for one hour. DNA was extracted with phenol-chloroform-isoamyl alcohol and chloroform-isoamyl alcohol and precipitated with ethanol. The pellet was washed in 70% ethanol, resuspended in 30 µl TE and incubated with 1 U RNase cocktail (Ambion) at 37°C for one hour and then at 4°C over-night. DNA corresponding to the mononucleosomal fraction was purified (QIAEX II gel extraction kit, Qiagen) after separation on a 2% agarose gel and 20 ng of DNA was used for library generation. Library generation and Illumina sequencing was performed by the University of Michigan Sequencing Core. Figure 1A were normalized to wild type input. No RT control was performed using ACTIN2 primers. Bars show averages normalized to wild type inputs and standard deviations from four biological repeats. (B) IDN2 protein levels. Equal amounts of total protein extracts from idn2 mutants, nrpe1 mutant and corresponding wild type controls were assayed using western blot with affinity purified rabbit polyclonal anti-IDN2 antibody.
(C) IDN2 interacts with SWI3B in tobacco. FLAG-tagged SWI3B was coexpressed in tobacco leaves with GFP-tagged IDN2. After immunoprecipitation with anti-GFP antibody the sample was analyzed using western blot with anti-FLAG antibody. Plants expressing only single construct were used as controls. Total protein extracts (inputs) were assayed using western blot to demonstrate comparable protein expression levels. Asterisks indicate non-specific bands. Reciprocal co-immunoprecipitation is shown in Figure 1E . (D) IDN2 interacts with SWI3B by its coiled-coil domain. Truncated IDN2 was assayed for interactions with SWI3B using yeast two hybrid. A series of three 10x dilutions is shown. Yeast growth on a plate with His is shown as a loading control. (E) The XS domain within IDN2 is not required for interaction with SWI3B in yeast two hybrid assay. A deletion mutant in the XS domain of IDN2 corresponding to the idn2-1 mutant (Ausin et al., 2009 ) was tested for interaction with SWI3B using yeast two hybrid. A series of three 10x dilutions is shown. Yeast growth on a plate with His is shown as a loading control. (F) The XS domain within IDN2 is not required for interaction with SWI3B in tobacco leaves. A FLAG-tagged deletion mutant in the XS domain of IDN2 corresponding to the idn2-1 mutant (Ausin et al., 2009 ) was coexpressed with GFP-tagged SWI3B in tobacco leaves. After immunoprecipitation with anti-GFP antibody the sample was analyzed using western blot with anti-FLAG antibody. Figure 2E . idn2-2 knock out mutant Arabidopsis plants were transformed with wild type IDN2 or IDN2 M8. Obtained transgenic plants were assayed for changes in DNA methylation by digesting with DNA methylationsensitive restriction endonucleases (HaeIII for AtSN1 and IGN5, Sau3AI for MEA-ISR) followed by PCR. Transformation of the idn2-2 knock out mutant with wild type IDN2 restored DNA methylation to wild type levels at all tested loci. IDN2 M8 was unable to restore DNA methylation at any of the tested loci. Sequences with no restriction sites were used as controls (ACTIN2 for HaeIII and JA35/JA36 for Sau3AI).
(C) The XS domain of IDN2 is not required for dimerization in yeast two hybrid. A mutated IDN2 corresponding to the idn2-1 mutant was tested for interaction with wild type IDN2 using yeast two hybrid. A series of three 10x dilutions is shown. Yeast growth on a plate with His is shown as a loading control. (D) The XS domain of IDN2 is not required for dimerization in tobacco leaves. A FLAG-tagged deletion mutant in the XS domain of IDN2 corresponding to the idn2-1 mutant (Ausin et al., 2009 ) was coexpressed with GFP-tagged wild type IDN2 in tobacco leaves. After immunoprecipitation with anti-GFP antibody the sample was analyzed using western blot with anti-FLAG antibody. A) SWI3B expression is reduced in the swi3b/+ line. RNA accumulation of SWI3B was assayed using real time RT-PCR in swi3b/+ mutant compared to Col-0 wild type. Graphs show averages and standard deviations from three biological repeats. (B-E) Silencing targets are derepressed in swi3b/+ mutant. RNA accumulation from At1TE58825, At4TE27915 and At3TE51910 was assayed using real time RT-PCR in idn2-2 mutant compared to Ws wild type and in swi3b/+ and nrpe1 mutants compared to Col-0 wild type. UBQ10 was tested as a control (E). Graphs show averages normalized to ACTIN2 and wild type and standard deviations from three biological repeats. (F) SWI3B controls the expression levels of a significant subset of Pol V and IDN2 targets. Venn diagram showing genes identified using RNA-seq to be downregulated in nrpe1, idn2-1 and/or swi3b/+ mutants. RNA-seq was performed in three independent biological repeats. * denotes statistically significant enrichment of overlaps (see text and Figure S3G for details) . (G) Overlaps between genes identified by RNA-seq to be upregulated or downregulated in the analyzed mutants. pvalues correspond to the observed overlap compared to overlap expected by chance and were obtained using chisquare test. Figure  5A ). Shown data include from top: annotation, MNase-seq in Col-0 wild type and nrpe1 mutant, Pol V ChIP-seq in Col-0 wild type and nrpe1 mutant (Wierzbicki et al., 2012) , CHH methylation in Col-0 wild type and nrpe1 mutant (Zhong et al., 2012) .
(C-E) Nucleosomes stabilized by Pol V are enriched in Pol V-dependent DNA methylation. Profiles of CHH methylation (C), CHG methylation (D) and CG methylation (E) were calculated and plotted on nucleosomes identified using MNase-seq and H3 ChIP-seq with nucleosome center in the middle of each graph. Nucleosomes unaffected in nrpe1 were tested as controls. Published DNA methylation data were used (Zhong et al., 2012) . (F) Nucleosomes stabilized by Pol V are enriched on gene promoters. Nucleosomes identified using MNase-seq were overlapped with gene promoters and transcribed regions. (G) Nucleosomes stabilized by Pol V are distributed throughout the chromosomes but nucleosomes destabilized by Pol V are enriched at the centromere. Differential nucleosomes identified using MNase-seq were plotted on the chromosome 5 with the fold value of the change in nrpe1 mutant compared to Col-0 wild type. Pol V-stabilized nucleosomes have negative and Pol V-destabilized nucleosomes have positive enrichment values. 
